As the clinical importance of diabetic autonomic neuropathy has become recognised the need has grown for simple objective tests to confirm its presence or absence. This article is intended to give a practical guide to those tests which we consider reliable, reproducible, simple, and non-invasive. These criteria have so far been fulfilled only in tests based on cardiovascular reflexes. They also need to reflect damage elsewhere in the autonomic nervous system, and currently available evidence suggests that this is SO.1 2 Though tests using cardiovascular reflexes are most often done on diabetics, they are equally applicable in the diagnosis of autonomic damage caused by other disorders.
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The tests described in table I are based on the responses of the heart rate and blood pressure to a variety of stimuli. The first three reflect cardiac parasympathetic integrity, while the other two start to give abnormal results with more severe sympathetic nerve damage. While each test may be used individually we think that all five should be performed when possible, so giving fuller information about the state of the autonomic nervous system.
Tests reflecting cardiac parasympathetic damage Heart-rate response to Valsalva manoeuvre During the strain period of the Valsalva manoeuvre the blood pressure drops and the heart rate rises. After release the blood pressure rises, overshooting its resting value, and the heart slows. Though these reflex changes are complex, the response of the heart rate can be abolished by atropine but it is unaffected by propranolol, suggesting that it is mediated by the vagus nerve.3 In patients with autonomic damage the blood pressure slowly falls during strain and slowly returns to normal after release, with no overshoot rise in blood pressure and no change in heart rate.
The test is performed by the patient blowing into a mouth- The maximum and minimum R-R intervals during each breathing cycle are measured with a ruler and converted to beats a minute. The result is then expressed as the mean of the difference between maximum and minimum heart rates for the six measured cycles in beats a minute. The test has the advantage of being objective, simple to perform, and requires very little co-operation from the patient. Heart-rate variation has also been measured as the ratio of the heart rate at expiration to that at inspiration, the so-called E:I ratio, but this does not appear to have any advantages.5
Immediate heart-rate response to standing During the change from lying to standing a characteristic immediate rapid increase in heart rate occurs which is maximal at about the 15th beat after standing. A relative overshoot bradycardia then occurs, maximal at about the 30th beat.6 This response is mediated by the vagus nerve.7 Diabetics with autonomic neuropathy show only a gradual or no increase in heart rate after standing.
The test is performed with the patient lying quietly on a couch while the heart rate is recorded continuously on an electrocardiograph. The patient is then asked to stand up unaided, and the point at starting to stand is marked on the electrocardiogram.
The shortest R-R interval at or around the 15th beat and the longest R-R interval at around the 30th beat after starting to stand are measured with a ruler. The characteristic heartrate response is expressed by the 30:15 ratio. Blood-pressure response to sustained handgrip During sustained handgrip a sharp rise in blood pressure occurs, due to a heart-rate-dependent increase in cardiac output with unchanged peripheral vascular resistance.3 Should the normal reflex pathways be damaged, as in diabetics with extensive peripheral sympathetic abnormalities, the rise in. blood pressure is abnormally small.
The maximum voluntary contraction is first determined using a handgrip dynamometer. Handgrip is then maintained at 300 % of that maximum for as long as possible up to five minutes. Blood pressure is measured three times before and at one-minute intervals during handgrip. The result is expressed as the difference between the highest diastolic blood pressure during handgrip exercise and the mean of the three diastolic blood-pressure readings before handgrip began.
The autonomic "battery" of cardiovascular tests Table I 
